Summary.-A random trial in which cyclophosphamide, nandrolone decanoate and the two drugs in combination were used in the treatment of advanced breast carcinoma is described. The results suggest that it is preferable to use cyclophosphamide on its own.
have suggested that a combination of thiotepa and testosterone is superior to the agents used singly. The object of this study has been to assess whether combination of a proven alkylating agent with an androgenic steroid is more effective than each agent used singly in patients with advanced carcinoma of the breast and within 5 years of the menopause. Provisional results have been reported (Cole, 1970) . Because thiotepa proved to be rather toxic, cyclophosphamide was selected for this trial. In an earlier series of 79 patients with breast cancer who received cyclophosphamide a response rate of 30% (24/79) was recorded, as seen in Table I . These patien those within 5 Patients treated up to 200 mg of cyclophosphamide daily, whereas those treated intravenously were given a single weekly injection of the order of 800 mg, using a scalp tourniquet in an attempt to prevent epilation. As the oral route appeared to be as effective as the intravenous route, and as it was associated with a lower incidence of vomiting, it was adopted for this trial.
Nandrolone decanoate was also selected for this test series because the use of an injection avoids uncertainty about sublingual absorption and the injections of this compound need be no more frequent than once every 3 weeks. There is also less risk of jaundice than there is with testosterone (Sherlock, 1968 ItS were not confined to trial. On entry to the trial patients were years of the menopause. randomly allocated to one of the 3 groups by the oral route received according to date of birth.
Treatment schedules.-Group C, whose date of birth fell between the 1st and 10th of the month, received cyclophosphamide alone in a dose of 50 mg thrice daily by mouth, the dose being modified at later visits according to the response and sideeffects (especially marrow depression).
Group N, whose date of birth fell between the 11th and 20th of the month, received nandrolone decanoate 50 mg by intramuscular injection every 3 weeks.
Group C + N, whose date of birth fell between the 21st and 31st of the month, received both agents according to the same schedules as Groups C and N.
Assessment of response.-Response to treatment was assessed by change in visible, palpable or radiologically demonstrated deposits of tumour. A positive response was accepted if there was regression of more than 50% sustained for 3 months or more.
RESULTS
Eighty-three patients were entered into the trial but 5 are excluded for the following reasons: Two in Group C + N died soon after starting treatment (at 3 days and at 2 weeks because of advanced disease); one in Group C + N and one in Group N were given a hormone preparation, prednisolone, before the trial drugs could be started; and one in Group C took the cyclophosphamide for 2-3 days, stopped it because she started an antibiotic and did not recommence it.
The number of patients in each group, and mean age at entry, are shown in Table II . Eighteen additional patients showed an improvement which fell short of the criteria for a positive response and details are given in Table IV. A comparison was made between patients in whom a response was noted Patients receiving cyclophosphamide alone had the longest mean period of survival (17.3 months), the survival period for the other 2 groups being similar (10 months). The mean survival for those patients with a positive response was 21 months compared with 11-7 months for those who did not (P = 0.10).
Side-effects
Adverse reactions were recorded in 31 (42%) patients. In 29 patients these were directly attributable to the drug and in the remaining two were a possibility. Details are given in Table V . The number and nature of sideeffects in those patients receiving cyclophosphamide and in those who received the combination were very similar. Five patients in the former group and 3 in the latter group were responding to treatment which had to be discontinued in view of depressed haemopoiesis.
DISCUSSION
In this study cyclophosphamide proved to be the most effective agent, a positive response occurring in 23 % of patients.
Only one patient who received the combination of cyclophosphamide and nandrolone decanoate responded, and no response was noted in those receiving nandrolone alone.
Since nandrolone as a single agent is so ineffective in this menopausal group, it is not surprising that, in combination with cyclophosphamide, it adds nothing to the results achieved with cyclophosphamide alone. The unexpected finding in this trial is the relatively poor result obtained from the combination when compared with the use of cyclophosphamide alone. A possible explanation for this finding is that nandrolone interferes with the activation of cyclophosphamide. It now seems clear that cyclophosphamide is activated in the liver (Brock et al., 1971; Brock, 1967; Foley, Friedman and Drolet, 1961) and there is evidence that prednisolone inhibits the activation of cyclophosphamide by rat liver (Hayakawa et al., 1969) . It is possible that nandrolone decanoate shares this property with prednisolone. However, the findings from this trial do not entirely support this hypothesis since if the cyclophosphamide is not being so freely activated in the group also receiving nandrolone, one would expect a further lowering of the incidence of adverse reactions, such as marrow depression and epilation, but this was not observed.
Conclusion
Cyclophosphamide is more effective when used alone in these menopausal patients with advanced breast cancer than when combined with nandrolone decanoate.
